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445 AIRPORT RD
- ciL Retv: 3092
BRAMPTCOH ONTARIDO LES4J3 Raviaion: ¢ FMEA Rwv: 0O

Sysiem: 3RME
Subsystam: ELECTRICAL SUB-SYSTEM
Axsmmbly Dasc: Sarve Power Amplifier _

Part Nurmnber(s): §1140F11773 ST4QF L 775

Ham:
Funclien: Motor Drive Amplifier Assembly Frovides motor voiage based on damand fom tachomater skeciromica,
CommuEatas the metor drive vallige, Provides hamhwars oument Rrmitirng, rake

driva, direct drive funcions and snablas backup dive, Frovides BITE creyits ang
BITE varification for MDA,

Failurs Mode: Brake failed ON In Computer Supported and Dirset Qrive modas.

MW Fung. Screen Failures
criticaity: 2 1R’

Mission Phase: Qi

Caussisk Moter Drive Amplifisr Ascembly Birake paprrrmnarntty SN in CHMpUter Slpyported and deoct modes.

Failurz effect an
unht'end Rem:

Brake will coma an for falled jeint. Brake BITE will detect and apply MGIL! autobraies &n remaning Jowis. In direct drve joinl molor may be
able to overdrive brake.

Worst Case! Liswspocted motion. Frozen joirt ALtk

~sdundaM Paths: Autebrakes (ko Sale ta System).
Dlirect Dirve [1F Aveilnbis).
Backup Drive.

etantlen Rationale

Dexign:

Resistors and tapacitors used In tha design oe selecled from esiabilsned relabiity (ER) types Lite mpactancy i indreased by ensuring
that 3ll atolvabie siress levais mre dergted in secordance wih SPAR-RME-PAOCS. All cerdmic ard siestroytic capaolions are routinety
suiyected (o RdIgrRENIC INGpetion I Moo o with tha nequrements of MSFC.STD-355,

The SPRA breard o fabricted Lty Surface Mot Technology (SHTD. This k4 PAE acsamisy lechrology in which the oomponents are
mlmmmmmmhmmhmmmwmmﬂmmuwmumammmmmmm
Mone dencaly packid. 1 rduce b ovarall volumes and weight of the .

The aseemkly proceat i highly sutomated. The parts e mountied on the bosmia using a compuier controlied ~mick and place” rachine. The
subasquant £3idaring oparation bparfumdmhg:mum.hmﬂmmwmmwm&mm-mﬂumu
exposed to is tighity comtrelied and oplimized to eraure promiy part soldening eiachment, Ths 2sasrbly 4 manufaciured under doeumented
procedunes and quakily contrids. Thess sanirals e exarcissd Hroughaut e seoembly, mapection and kesting of tha unit. This irspaction
includes workmarsshio, CLmponent mourting, scidering, and comformal coating by arcure that & is [ Scoormanes with the NsB 5300 ghandarly.

The BMT line vasd for the SPA PWE sasembly haes undergone a full qualification program, and assemibbes producsd on this ina ars ussd In
ST A Areergmy.

Thee cincuit boand Gy hos Cesen hiwdenemed 10 erssoro adequate conducior width and separation erd 0 confimm appropriate dimenstoms of
snider puds endl of companent kold provisions.  Pards mounting mathods ars contmilad in ascondanos wilh MEFE- ST 1548 MEFE-STD138
and SASD ZSTATS. Theas docuTmerks Mquicy AC0mme MBLIInG Methads, sress rebdl and companent securily.

Tesi:

OUALIFICATION TESTS - Tha SPA k dubjested to Sva fallewing quakifention taating:
. VIBRATION: Each ads of the OM is subjected 1o Flight Acceptanca Vibraton Test (FAVT), CuaEfication Acceptance Vibration Test (QAVT).
and Cuakfication Vibrstion Teats (GVT)in accordance with the 3P4 Vikration Test Procadure (S255861, The [evel and durtion for FAYT is aa

per Figure 6 and Tablke 2 of 276586 Hw level and duration for DAVT i 2 per Figure 7 and Tabe 2 of B26558; the level and duraéion for GVT @

Superseges; M

epared:  165¢p% by Fung, Bil RMS/ELEC - 755
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ARMD LBS4JA Ravizion: O FMEA Rav: 0

as per Figure & and Table of B26586. Al tha and of the three SuCcessive random vibratan test m sich a0, both destions (+.] of ach
axlz % yubjactad ta 1 shock pOlss lest a5 per Figurs 3 of A28506

THERMALAJACUUM: $M TWADS Test i in accorgance with Figura 5 of the 5P4 TVAC Test Frocedurs (HDETANL with fLl
FunctionalParametno Test perfarmed ot bavais of +80 degreds © and -36 degrees £, and pan-pergting at -54 degrees . Tha Ouakfisatios
VECULT |Evats quring TYAC i 1510 -5 torr o kesa. Tha totad tass duration is 7 102 eyeies. The O SPA s subjected te m rmmmum of 1000
hurs of life tesling and 1000 power On-Off cychas. .

EMC:. The QM is subjected 1o EMC Testng (tasts CEC/CEDA, CEO7, C8M, CEO2. CE08, REOZ, REQZ, ang RELA) in accmance with the
SPA EMC lest Procadura (284771 based ory MIL-STD-a614,

UMIT FLIGHT ACCEPTANGCE TESTS - Tra FM 5RA is Eubjetod to the folowing toaptince texting:
VIBRATION: FM Accepiance Vibration Test (AVT] in accorgdanca with tha SPA Wikratlon Teat Frocadyre (B26586), with kel and duration 2
per Figure € and Taida 2 of B25505.
THERMAL/VACULIM: FM TVAZ Test b5 In aecordance with Figure 6 of the SPA TVAG Tast Frooedura (S2E58]. with levels of +40 degrem
and - 25 degrees G for o durtion of T 1/2 ciacies. The vosLim (wwsin dunng Actaptanse TVAL Test is 11075 tar or less.

JOINT SRU TESTS - The SPA o testad as part of the joirte famblent &d vibration tests oyl Tha ambiert ATF for the Shouldesr Joint,
Eloow Joint, and Wrist Jolne ane a5 per ATP 2001, ATF.2003, and ATP 2005 Pepaetivaly, The ibration test for the Shouldar Jairt, and Elbo
or Wrst Jaint are az par ATP 2002, ATP.2004 and ATP. 2008 respediivety, Through wira lnclion, contirudy and slactireal sotatiot heals e
performed per TR 283,

MECHANICAL ARM REASSEMBLY - The EFA'S Jaims underge a Mechanical anm intagration Slaga whane sacTical ohecks arg parformm
per TR 2007, )

MECHANICAL ARM TESTING - The outgoing spht-arm ls eaafigunsd on the Slrongback and the Manipuiator Arm Checkout s parformed
par ATF 1532, .

FLIGHT CHECKOUT: PORE OPS Checkout (3l vehichs) JSC 15587,

Inspecticn:

CMRSD OMfline
QOMRSD Onlins

Instatiation:

OMRED Online

Units are mansfachured undar documantsc quality condrois. Thess controls 3 amrciesd throbgtout dessgn: procurermant. planning,
recoiving, processing, fabrcation, scsambly, tesling and shipping of the units. Mawigery NGpection paoinds s ampioyed at varous stages
fabrication, assembly, and tes!, Govammant aource NEDESHAN i= invokad ot varous 2ol ke,

EEE marts ingpection s parfarmed as required by SPAR-RME-PAGOD, Each EEE Fart is gualifed at the part el 10 e requiremenss
Spplicabie specification. AN EEE party ara 100% screened and burned-in, 3o 2 minimim, 25 required by SPAR-RME-PA 0G3, by the supplie:.
DPA is performed a5 required by PADGD on 2 endomly geected S% of parts, madmum 5 preges, minirur X pimces for aach [ numbar/date
coce of pans recedssd. Al cavity duvices am subjected to 100% PIND. Wire ia procured by specifisation MILAA-ZZ733 or MIL-W-21351 and
inspected and tested to MASA J3CMOSON Standad Number 354,

Recehving inspection wetifies that ol parts racaived are ax identited in the procurement documents, B re phyvsical damage has oocumed b
Fants during snipaent, that the receiving documenty provide adequate tracaabiity information and sereening ceta clearty identfes aceptable
pane,

Pams are inspected throughot Manufcius and assembly 23 appropriste to ine ranufaciuing Siage oompleted, Thesa inspectons InciLe:

Printed cirtuit Exsard inspection for track saparation, damage and adequany of plated bhrough hokee, COMPanent maunting inspeeton for
carrect soldering, wire looping, stapping, sic. Opacaturs and inspecions are tralned and cartifiag to NASA NHE 5300.4(34-1) Standard.
Conformral Coating ingpettion for sdequate frieyssing 3 parformed UBINg Ukraviols! light ehosquen. PO Board installation INSpCtion ireciuch
checiks for comect board Installation, signmant of boards, proper connestor gontact Meting, wine muting. EMaopINg of wires sz, Fesl PO
Board Installation inepection includes claanlinems and worlemensnip (Spangovemment fep. mandalary irmpection point).

Linrt Pre~Acceplance Test inspection, which inchusius sn sudie of lowsr er INGpaction sompletion, aa bullt comfiguration wanfleation to as
damign etz (mandulory inspaction polrd). A unil Test Rasdiness R [TRR) which Inohudes venfication of wat patsnnme, best documents,
birkd, wecy i p it adirartiondvalication sigtus and hardwane configuration i conwgned by QA I Conjunction with Enginssning, Redabitty,
Coanfiguration Control, Supptiar ae applicable, and tha gewsmmant ropresetbative, pricr bn the sart of any rm-r_ nsling (Acceptance or
Chmiification). Lirt level Acceptante Tesding (ATF) includes ambart perfarmance, thermmal and vibetion 1sating [Sparigovmmmant rap,
msandatery ifopadbion point).

Integration of unit 1o Joint SRU - Inspections. ikcude grounding eheeig, connectors for bant or pushBaek santants, viul, einliness,
Intarecnmeet wiring and power up test ko the appropriate Joint Inspection Tast Procadure (ITF). Jairt level Pre-doceptance Test Inspaction,
Wichuchiss @ audit of lowar tier rmpection compietion. 3a bt sanfiduration varificntion ks us design ete. Joint level Acteptance Testing (ATP)
incluckics REANE A vity abion tesing {Sparigeemment rep. mandalony (rpection paint].

Machanical Arm Hmnﬂv-hfﬂﬂhﬂm&ﬂmm%m%hmmﬂdm Inapections ara performed at
s phase of infegration which inciudes clacirical checks, through wiring ek, wirng maang, iemace cannectors. for berd or pusl_’bmtl
contacts stc. Mechanical Arm Testing - Songback and fk Noor ambiank parfomarss teel {Sparpovermment rep. Mmandatory Insgection point).

: Powerupam. Seject Computer Supported and Direct Drive mdes ang virify fa Bk BITE smors,

Nong. ' .

Povver-up arm. Select Gomputer Bupported and Direct Drive moces and verify na Braka BITE mmors,

Turnaround:

Prepared:  1BSepSd oy Fung, Bl Supersedes: hA
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E: Pa==
! Pass

Crew Training: The crew will ba tramed te aiways observe whether the am is responding property to cammands. If i WS, ApEy Drakes.
Craw Action: Select Divaet Driva f enailable. IF O/D not available salect Back-up Drive. Single/Dimect Drva switsh shatsd ba pulsed to maintain Fropar rates,

Cparationyl Bffect: Connot use Somputer Supparted modes. Diree! Drive may nat e avallabe. Autobrakes. Back-up is avaimbia Arm will not &lop automatically if
Maliure of fe autobrake Syrem has predously ocoumed. Brakes can be applled manusly. Crverride capabilily smts for computer supported
modes,

Mission Operate under varniar tabss within approximaiely 10 7t of structyms, The opérator must be able to detest that the wm is responding proparty b
Constraints! comerands via windme sndier COTY views. dunmg all arm sperations. Aute thectoriss must be chBlgned fo Come na closer Ihan aporoximatey
5 f from structura,

‘pprovals:

‘unctlonal Group MName Position Telophone Date Elgred  Status
Ingrsear Hitz. Michael / BFAR-BRAMPTON Syetams Engiroer | oaMares Sigred
teliabimy Melgaard, Lera / SPAR-BRAMPTON  Raliablity Ergirasr 2550 OSharDa Sigreerd

'rogram Manageman Offic  Rice, Craig / SPAR-BRAMPTON Technical Progmm Maneger 482 Deéhiarag Signed
beysbem Marager Caenn, George | JEC-ER RME Subsysinm Mg {281) 4831516 30Marc Signa
echnical Manager Allisan, Ron { JSGMYE RMS Projeet Enginper J5EC {712} 4834072 OSARSD Silgre

T v il Lsmsr Sesupasick  Cid, DABD ST -wi ENS StmdN g aniEEp (200 90 ippn P aoh B0 LT S

. SuUpersadas: NA
peresh TRveRSby Fuma, BN RMS/ELEC - 761




